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ASSESSING POSSIBILITY OF USING INERT DUST FOR EXPLOSION 

PROTECTION IN BROWN COAL MINES 
Jelena Marković1,Kasim Bajramović2, Edisa Nukić3, Zvjezdan Karadžin4 

Abstract:Possible occurrence and propagation of deposited coal dust explosion in Bosnian-Herzegovinian mines  

is being prevented by moistening with water in both non-methane and methane coal mines. In methane mines, 

the most common coal dust explosion initiator is a local methane explosion. As it is a strong initiator, it is 

considered that prescribed moisture content of 50% is not sufficient to prevent coal dust explosion. According to 

the explosive characteristics, coal dust emissions into working environment and deposited dust concentration, it 

is determined that inertization of coal dust with inert dust is more suitable than wetting with water.  

This paper presents testing results of inert limestone and dolomite dust from a quarry in immediate vicinity of 

the mine, which could potentially be used for coal dust inertization. The obtained results of "in situ" and 

laboratory testing confirmed that two of five tested dusts meet all necessary conditions for coal dust inertization. 

Laboratory testing preliminary results indicate that there are differences in percentage of limestone dust added to 

prevent the explosion of individual brown coal dusts, which are conditioned by the quality of the coal layer 

itself, ie the natural content of total inert matter (moisture and ash).  
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1. INTRODUCTION 

Coal dust inertization with a suitable inert dust (limestone dust is most often used) is one of the 

measures that is common in coal mines around the world. The system of preventive measures for 

protection against explosive dust associated with inertization includes following: dusting mine rooms 

with inert dust, adding inert dust to blastholes and installing barriers with inert dust to prevent 

explosions spread. Inert dust, in order to be used to neutralize coal dust to prevent an explosion, must 

meet several basic conditions such as [1]: 

 in the composition, limestone dust must contain at least 92% CaCO3, 

 the content of free SiO2 must not exceed 5%, 

 limestone dust must not contain toxic substances, 

 must have dispersibility (the ability to swell under the influence of weak air blows) 

 the granulometric composition is such that the entire limestone dust passes through a 1 mm 

mesh sieve, and 80% of the dust passes through a 0.075 mm mesh sieve. 

The amount of suitable inert dust to be added to the deposited coal dust to make it explosively 

harmless depends on: 

 amount of deposited coal dust in mine rooms, 

 granulometric composition of deposited dust and 

 percentage content of inert matter in deposited coal dust. 

 

Tests on the amount of inert dust that must be added to coal dust to make it explosively harmless 

were conducted for three mines (marked with A, B and C) that exploit brown coal. In order to assess 

the potential danger of explosive coal dust, an analysis of the mine rooms dustiness and coal dust 

characteristics in relation to the proximate analysis (moisture, ash and volatile content) was performed. 

The results are given in Table 1. 
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Table 1 - Dustiness and proximate analysisparameters 

Coal 

Mine 

Rooms dustiness (g/m3) Proximateanalysis parameters (% m/m) 

Total <75 μm 

Hygroscopic 

moisture 

(Wh) 

Ash 

(A) 

Volatile 

matter 

(Vdaf) 

A 16.9- 176.5 1.2-31.6 10.16-12.77 23.66-45.53 39.45-80.58 

B 24.3-533.0 2.3-48.8 5.48-15.65 37.15-59.36 43.86-66.22 

C 30.1-1941.9 8.9-75.6 8.81-13.04 23.91-44.81 48.17-54.52 

 

Total inert matter content (Wh+A) corresponds to the currently generated dust at the sources 

(workings preparation, long walls and excavating chamber). Analyzing qualitative changes of 

deposited coal dust in relation to the distance from the source, it was determined that proportion of 

inert matter increases in relation to the distance from the source of creation and is up to 75% in 

somemine rooms. 

2. MATERIALS AND METHODS  

2.1. Inert dust characteristics  

Inert dust was obtained by crushing and grinding dry material of high-percentage limestone from 

5 localities, 4 limestone quarries and one dolomite quarry in special mills. In order to determine which 

dust meets the set requirements regarding the content of % CaCO3, % SiO2 and toxic contents so that 

it can be used in the mine to prevent coal dust explosion, chemical analyzes were performed on an 

XRF spectrometer88,103 (X-ray fluorescence) with an accuracy of 10-6 and reproducibility of results. 

 

Table 2 - Chemical analysis of inert dust [2] 

SAMPLE MARK  
Limestone Dolomite 

RK GK VK VL DK 

Annealing loss 

 M
as

s 
co

n
te

n
t,

  
%

 m
/m

 

 

39.61 38.53 43.15 43.02 44.64 

SiO2 4.78 4.40 <0.03 0.75 2.65 

Al2O3 1.25 1.71 0.08 0.64 0.13 

Fe2O3 0.46 1.42 0.06 0.18 0.67 

CaO 50.43 49.06 52.79 53.03 34.69 

MgO 0.31 0.77 3.72 1.26 16.52 

SO3 0.05 0.33 0.07 0.11 0.05 

Na2O 0.06 0.05 <0.1 0.40 0.13 

K20 0.12 0.22 0.02 0.10 0.02 

 

Chemical analysis (Table 2) found that limestone dust from quarries VK and VL has the most 

favorable conditions in accordance with the provisions of PN-G-11020-1994, the rulebook on the 

selection of an inert agent to be added to coal dust for its inertization [1]. The sample labeled VL 

contains: 94% CaCO3, 0.75% SiO2, while from the VK site it contains: 95% CaCO3 and < 0.03% SiO2, 

which corresponds to the set requirements. Limestone dust does not contain toxic ingredients 

(compounds of arsenic, antimony and lead). Due to the significantly lower SiO2 content in the 

limestone dust from the VK locality, it was taken for further testing. 

2.2. Characteristics of the tested coal dust  
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Coal samples for coal dust inertization testing in laboratory conditions were taken in accordance 

with the standard [3] from three mines that exploit the main coal seam. The results of the proximity 

analysis of the examined coal [4]-[6], where the natural content of moisture and ash, which makes up 

the total non-combustible (UN) can be seen, are given in Table 3.  

 

Table 3 - Proximity analysis of the examined coal 

Coal 

Mine 

Proximity analysis parameters (% m/m) 

Hygroscopic 

moisture 

(Wh) 

Ash 

(A) 

Total non-

combustible (n) 

Volatile 

matter 

(Vdaf) 

A 6.09 25.40 31.49 58.22 

B 9.02 41.08 50.10 51.86 

C 9.12 12.16 21.28 46.46 

 

3. RESULTS AND DISCUSSION  

3.1. Testing limestone dust ability to float 

The floating ability of limestone dust from the VK location was tested in laboratory conditions, so 

that a sample of limestone dust after the loss of gross moisture was put into a square container made of 

aluminum sheet with dimensions of 100 x 100 mm and a height of 10 mm. The tested limestone dust 

was leveled with the edges of the container, using a wooden ruler. Then, using a rubber bulb with a 

non-return valve and a nozzle from a part of the glass tube with an inner diameter of 4 mm, blowing 

was performed by directing the air stream parallel to the horizontal axis of the vessel. The nozzle was 

held 2 to 3 cm above the edge of the container with limestone dust. The buoyancy test was performed 

by blowing lightly, gradually increasing the blowing power, and ability of the limestone dust to float 

in the air was observed for the entire time. Tests have shown that the dust has float ability, that is: 

 individual grains of limestone dust are easily separated from the base by weak blowing, 

 limestone dust separated from the base creates a well-dispersed cloud, 

 indented surface in the vessel, which remained after blowing, has the shape of bumps that 

resemble shells, Figure 1. 

 tested limestone dust sample, when squeezed in hand, flows smoothly between fingers. 

 

 

Figure 1 - Surface appearance after the test [2]Figure 2 - Testing in coal mine conditions [2]  

 

The ability to float was also tested in mine conditions in such a way that the limestone dust, which 

was left for a month in the outlet air current, was blown simulating weak wind blows, and the 
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separation of the limestone dust from the base and the formation of clouds was observed, Figure 2. It 

was found that the tested limestone dust can be used in mines to prevent the coal dust explosion. 

3.2. Coal dust explosive characteristics testing 

Dust explosive characteristics tests were carried out in laboratory conditions. The test device is 

standardized according to BAS EN 14034 [7], [8] and contains a spherical chamber of 20 dm3 for 

explosive dusttesting, type KSEP 20 with accessories, manufactured by "Kuhner" - Switzerland. The 

coal dust explosion was initiated by chemical igniters with a total energy of 10 kJ. Brown coal dust 

inertization tests were conducted on dust granulation d25 (25% of particle size up to 75 µm), which 

corresponds to the deposited dust in mine rooms. The test was conducted in two phases. 

Phase I of the testing –Coal dust explosive characteristics for the natural content of inert matter 

(Figure 3). 

 

 
Figure 3 –The dependence of the explosion  pressure and  of the rate of pressure  rise on dust 

concentration 

 

PhaseII of testing - Explosive characteristics of coal dust with the addition of inert limestone dust 

In the second phase of the test, inert limestone dust (particle size 20 µm) was added to the mixture 

of coal dust and air in 5% increments, dust explosive characteristics tests were performed for the 

established stoichiometric concentrations (worst-case principle) in the first phase of the research. The 

impact of added limestone dust on the explosiveness parameters was observed, and it was determined: 

 

1. The percentage of added inert dust to prevent explosion is determined by the quality of the 

coal layer itself, that is, by the natural content of the total inert matter. 

2. Increasing the content of limestone dust in coal dust from 5% to 15% leads to a decrease in the 

explosion pressure from 0.3 to 0.5 bar, i.e. to a decrease in the time increase in the explosion 

pressure from 38 to 250 bar/s. 

3. The explosion of inertized coal dust is not registered for: 

- Mine (A) with an inert solid content of 44.75%m/m, i.e. a total inert content of 

49.82%m/m. 

- Mine (B) with an inert solid content of 49.25%m/m, i.e. a total inert content of 

50.84%m/m. 

- Mine (C) with an inert solid content of 51.23%m/m, i.e. a total inert content of 

54.70%m/m. 

4. Differences in the content of total inert matter at which the tested brown coal dust from the 

same coal layer becomes explosively harmless amount to 17%. 

5. The percentage of inert matter at which coal dust becomes explosively harmless in a hybrid 

mixture (coal dust - air - 1.5% methane) ranges from 67.40 to 72.27% m/m. 
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4. CONCLUSION 

The protection of deposited coal dust from explosion propagation in methane mines of Bosnian-

Herzegovinian coal mines has been done by moistening with water, which is not enough. According to 

the results of the explosive characteristics tests so far, all brown coal dust has been rated as 

explosively dangerous dust. The research presented in this paper shows that in the immediate vicinity 

of the mine there are two limestone quarries whose dust meets the necessary conditions for 

neutralizing coal dust to prevent explosions. Based on the established explosive characteristics of 

brown coal dust with the addition of inert limestone dust, it follows that the percentage of inert matter 

that cannot cause an explosion of coal dust is from 49.82 to 54.70 %m/m in the coal dust-air system, 

that is, from 67.40 to 72.27 % m/m in the hybrid mixture (coal dust - air - 1.5% methane). The results 

of the conducted research can be used for defining rock dusting control and protection measures 

against hazardous coal dust. 

 

5. REFERNCES 

[1] Lebecki K.: Zagrożenia pyłowe w górnictwie, Katowice, 2004 

[2] Bajramović K.: Content of inert solid matter and explosive characteristics of deposited coal dust 

from older Miocene deposits, Doctoral thesis, RGGF Tuzla, 2011. 

[3] Institute for Standardization of Bosnia and Herzegovina BAS 1003:2002: Coal sampling methods 

for determination of explosibility properties of coal dust, Sarajevo, 2002. 

[4] Institute for Standardization of Bosnia and Herzegovina BAS ISO 5068-1: Brown coals and 

lignites – Determination of moisture content – Part 1: Indirect gravimetric method for total 

moisture, Sarajevo, 2010. 

[5] Institute for Standardization of Bosnia and Herzegovina BAS ISO 1171: Solid mineral fuels – 

Determination of ash,  Sarajevo, 2010. 

[6] Institute for Standardization of Bosnia and Herzegovina BAS ISO 5071-1: Brown coals and 

lignites –Determination of volatile matter in the analysis sample – Part 1: Two-furnace method, 

Sarajevo, 2013. 

[7] Institute for Standardization of Bosnia and Herzegovina BAS EN 14034-1:2004+A1:2011: 

Determination of explosion characteristics of dust clouds.Part-1. Determination of the maximum 

explosion pressure pmax  of the dust cloud, Sarajevo, 2011. 

[8] Institute for Standardization of Bosnia and Herzegovina BAS 14034-2:2011:Determination of 

explosion characteristics of dust clouds. Part-2. Determination of the maximum rate of explosion 

pressure rise dp/dtmax of the dust clouds, Sarajevo, 2011. 


	ASSESSING POSSIBILITY OF USING INERT DUST FOR EXPLOSION PROTECTION IN BROWN COAL MINES
	1. INTRODUCTION
	 in the composition, limestone dust must contain at least 92% CaCO3,
	 the content of free SiO2 must not exceed 5%,
	 limestone dust must not contain toxic substances,
	 must have dispersibility (the ability to swell under the influence of weak air blows)
	 the granulometric composition is such that the entire limestone dust passes through a 1 mm mesh sieve, and 80% of the dust passes through a 0.075 mm mesh sieve.
	 amount of deposited coal dust in mine rooms,
	 granulometric composition of deposited dust and
	 percentage content of inert matter in deposited coal dust.
	2. MATERIALS AND METHODS
	2.1. Inert dust characteristics
	2.2. Characteristics of the tested coal dust

	3. RESULTS AND DISCUSSION
	3.1. Testing limestone dust ability to float

	 individual grains of limestone dust are easily separated from the base by weak blowing,
	 limestone dust separated from the base creates a well-dispersed cloud,
	 indented surface in the vessel, which remained after blowing, has the shape of bumps that resemble shells, Figure 1.
	 tested limestone dust sample, when squeezed in hand, flows smoothly between fingers.
	3.2. Coal dust explosive characteristics testing

	4. CONCLUSION
	5. REFERNCES


